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ftti^e. ^Jifb^^fli U2 <nmmm t^m^mizm-jtmt^n L%^n-&iztt^ 
x. &mit&wmtm 2<?>mmmt<7>&m&ismm®\zfa±.Lx^Zo z^tztb. tstt 

**T* § -So 
[ 0 0 5 8 ] 

[ 0 0 5 9 ] 

&JSffc£-ifoJgS i: IS 2 c^^m co}f Affile [B] - tg #H x- £> & 

st§<7)T\ ^wfb^-^/^ i: m 2 <?>&mmt<?>m&m\z\3\-7tmti*wtEL%^M'&iz\t'< 



[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

T-3b2> Z t frit? Hu. 
[ 0 0 6 3 ] 

fljjtTS £<Z>Tx -ftfltt^^v^^^^B^^^T-t So 
[ 0 0 6 4 ] 

*#&Bjnc^s3i 5 <D^mi^mm.\zis\,^x . &mmmiz. mxizm&&* *) % z z t^nt 

[ 0 0 6 5 ] 
[ 0 0 6 6 ] 

HUlficT) @ fl^^jl^-t £ fctfHCx ^C^BHlC-f^S m 6 <Z>¥i*#^Hl±. *#X±tCft>/&2 fife 

mm t <r>m\zrtf&£ ntz^ >> t * 9 >im t -zm-t s^^tt^Eic^uT . 1? 1 c^^m t 

-r > 9 >\,m t <7>miz it. s2^iSIH^?ftT^J , ), >* *) -r * 9 i\,ma. 
a itmx\*&mt£<tm * *) % z&m<t&mm-?$> *> . m 2<7>&mmit. iv^tcj^^t 

[ 0 0 6 7 ] 

% 6 <?>¥igfamW.lz J: £ » &iafl:£-*foJ&&a r 3? 2 ^^^KliSvMc 4 fiffi^lK^ ifiil* 

TV**. £tz. Il<7)«lii^ilcl2^^iIft t ff^$tlTu§^T\ l&»J8&im±<7>3& 

t <7>S#14^I^±<? if * fzdblz'ir frtiZ m 2 tf> *fe H tf> jg ff* <z> i * J£ fc*J#*-f * 
. Z<7>fzdb. ¥&&nW.ffim.&Ui}''!§%\z C<?)J:7tc LT, £ *R ± Ic fifc 3 *l *6 

IB iBif***i-Sflffi'l4^fifv^i>#:^a*lia-t* - <r *»T# *o 
[ 0 0 6 8 ] 

*mniz&zm 6 <?>¥mfamm.izis\.*x . ^m^^mt^mmmtcomizit. imm 

[ 0 0 6 9 ] 

H^^tf^i 9 &£<7)T-x '< 7 > 9 >im£;fct LTfcl&Jjifb-r* xZ i: fc*T§ £o Lfcfc* 

o t x mnt^X'K^mm-\±^m^^mmm^^^ hi$n'\t^m^^mi^mm^^m.-t ^> z 

fcfc*TS£o 
[ 0 0 7 0 ] 

*^ohic#*^6 <7)#4p^^Sicfev*Tx ft <ir^Jl£4f fifths x salMl 



[ 0 0 7 1 ] 

fdiT^^-e, <s*m4<?)S5v^4f *^a*^3a?$ 

[ 0 0 7 2 ] 
[ 0 0 7 3 ] 
[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

% i ^^i?#ns<7)®ijt^viic &mit&mmhmmmt<T>m£im\zm-7tmi)* 

ilftt^««^l?ii5^T\ ft k lc[e]-7C L & 

^m&izit^T . &mit&wmt&mmt<7>mm&i*mmm\zfa±-t zntztb. mm 

[ 0 0 7 6 ] 

m i <?>^^^icBQgp^^^i--5,x^ t . >)>-% < t bw&<7>mm\zft 7 «* 7 ic , n? 2 
\zmdb&*&mwim-&Mf£-t zxn t-&mz.z z t m 1 1^. 

[ 0 0 7 7 ] 

MfrwtE l z^M&izit^-z . &m<t&wm t m 2<7>$&mm t <^mm^\tmmm\z^\x-t 
-So ztz. % 1 <vii&mm<7>±.izm 2 ^mmm^mf^-t^rzib. mmmm±^mm^itmm 

&mmfr<o&m&mz-?£:fct Lxmm&t>*±% < ft±-t£. l^^ot. 

[ 0 0 7 8 ] 
[ 0 0 7 9 ] 

c<?5 J: 7 jc-T 5 £ . A-n^? ;uJSii£JIfL£-$flg fc *<7)±.izmf£2 iifz 1 JBJa±*>& 
J: •? ^S^T-. >■< ') T > ? ^^^^^fficft^ft-t -5 C k )t?*T-S S. zntzib. 

[ 0 0 8 0 ] 



id. > at' m nn - az: ii_ □ -r/y . a i* skwik/x w skih il □ fa n*^ / w 'j ia id. u k u w ^ a 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

<r>m*&m\zm-7tmx'$>zmmi)*w&-tzrz#>. &mit&mmtt$.&mit'&y}m\zmm l 
tjk^3 *itv^ s*6if*ffii t nmtrmizm-TtmfrWte Lz^m^iztt^x . &mit^mm 
tm^mit-tmmizmm ltm^ tix^z&umtn&m&itmmmizft its. c<?> 
ttKTioT, ja-o. sew^^m^ rase ft*Bi±<7>m*¥i*#^a* 

[ 0 0 8 4 ] 

itmx&>). &m<t&%imizmm ltm? nx^z&mmiz. mm-z$A,x^z> z t & 

[ 0 0 8 5 ] 

zco£j\z-?zt. &mit&wmtm&m<t£>MmizffimLxr*i&2nx^zmmm£ 
<r>m&mizm-7tmx'$>zmmi)*i¥i3i'tzrz#>. &mit&wmtm&mit£>wmizmm l 

tm&mit&wmizffim ur^$ nx^zmmmtn&m&izmMtoizfai.-t z<?> 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 

Tff^^ nx^ zmmm tcom t?m\z m-7tm^wi± l z^rnt, iz it-<x . &m<t&%im 
tm&mit&mmizmm lxmi&z nx^zfomm£<7>&m'&itmm®izm±.~t z<r> 

[ 0 0 8 8 ] 
[ 0 0 8 9 ] 

&m\zm-itmx2hz> t 4 & ^mit^mmtm^mit^mm\zmm 



[ 0 0 9 1 ] 

[ 0 0 9 2 1 

^ J; 0 # -5 - t b*#f S L Uo 
[ 0 0 9 3 ] 

cod: 7 ic-r £ i: . ffifffi^T- -ft fitt t>*m^t niz&&mT-&z^mmm*ffiz.rzm'&m 
*mfamw*mm~t z> z t ^t^. 

[ 0 0 9 4 ] 

r^t^igt . '^ta < t i>mffl<7>mmiztft7 * 7 -\ \tmx\t^m)kitm^h 

[ 0 0 9 5 ] 

n 3 co¥mfcmw.<nmmnw;\z ± z> t . &mit&wmjkv&mmitK^iz 4 m^onTMi 
m^^-t zftm^m lx^ zcox . ^mit^^mt^mmt^m^mizn^xn^^^t} 1 
rifozn^-t^* zntztb. &m<ttrmmt&mmttomm-\!£itmm®izfa±.-?z, ltz 

o 

[ 0 0 9 6 ] 
[ 0 0 9 7 ] 

ft^t/fn t m 2 t <7>m#'i±^fr_L2 3 /c<^ic^f & 7 m 2 <7>i&mm<r>mnco i * 

[ 0 0 9 8 ] 

zxmt. &mit-&mm-£w>i&Ltz'&\z . &mit^mm<r> t\z 1 ju^±<7)^«^#t?^^ 

[ 0 0 9 9 ] 

c<7)j;7i:tst, >< t > 9 >i mn&mit'&wjm t <?> t\zr>f&$ ntz nwi^^ 
mm-tz z t frx-B 



[0101] 

c^)±7ictl) tIa6jAA^Hie*|^^^ L/z^ilc ^ ^ Ic _LJ1^ JF^/ftf £ Pglc 

, fej;f 40 o °cm'&<r>mfriw*- %nzmnX-&^ x ^ . ^mit^^m^^^-t z zt-% 

[0102] 
[0103] 

[l£Bfl^#]J||] 
[0104] 

*^fiEi--5^T. ^Rfb^-^^ t mmm t com^mizm-itm^wu l ^^m-^izit^x 
. &mit£wmt&mmt<7)mm&i*mm$}izfa±.LT^z, z^rztb. mm^^m^^ 

[0105] 

if?tw\zi%z> m 2 (n^mfanw.iz ^ z t . ^mit^mm t m^m t^m-smizm-Ttm 
&mit^wm t mmmt^m^m\zm-7tm^i¥i± l ^^m^\z\t-<x 
s &mit^Mmtmmmt<7>mm'&itmm%}izfa±.L-<:^Zo zrz. t > 9 >imit. 

[0106] 

*hb^c^^i3 <7>¥mfamw.\z & z t . ^mit^mmjkz/mmmit^.^^ \z a i^tf 
**ff^^ ti^i-Uo zntztb. &mit^mmt&mmtcomm'&i$mm$>izft±.'t l 

[0107] 

*¥tWlz&&m 4 ^^^Mlc J; 3 t . ^JKt^-^K^^^^^liSvMC 4 m^mi- 

c^/c^. ^h^m t mmmt<7>mm'&i$mmmizfa±~?z> 0 s 

fc. 'JT> ? * JUli^Wffci^ljl i: *<r>h\zWii&Z Titz 1 _h f& J! £ # t? IS =k *) tc 
ZWX. >< >) T t 9 Jim&fct LX&&tji<t~?Z Z h ho Lfzfr^X. &&tn.X & 

[0108] 

*mniz&zm 5 <7)¥mfrmm.iz & % &mit£rwmtm 2 <n®Lmmt<Dm&m\zm 
-7tm&i¥i£-t zcox, &m<t^wmt m 2 <r>mmm tcomtrm\z®-itmi)*wt± 
m^\zit^x . &mit^mmtmmmtcDmm , \±izMm%}\zfa±.Lx^Zo it, m 1 <d 
$&mm<r> h\zm 2 <n&mmfrr*f&2 nx ^ &rzdt>. m.mmn±<^mm-\SL\tm.mm t &mm 

fsj±^ s ^T-^f % 7 m 2 <7>mmm<r>mn<r> g z<?>rzdb. ^m^mm. 
m^*mfamm.*mm.-t z z t t>*x-Bz. 



I \J 1 V V J 

mm icfS]± lx zrz. m 1 <r>&mm<7>±.\zm 2 <»%&mmfrmf&$ nx ^z^x. 
t m 2 <7>&mm t ^mm^-^^i.^ fzdbizn hnzm 2 <r>&mm<r>mn<n g * 

[01 10] 

o 

[0111] 

*mniz&zm 2 co^m^mm.<^mm^m\z x & t. ^mitswrntm 2 nt&mmtn 
m&mizm-7tmfrtftt-?z>Mf&b*mm.2 hz><dx. &mit£>mm t m 2 <^mmm t<^m 
£>mizm-7tmt>*wtt l z^mtnzit^x . &mit^mmt m 2 <?>&um t comm^itm 

^:tn-§i. c<t>£#>. ^^^^M^jH^tf^g^tc ^ z <?> £ 1 iz lx . mm± 
izwti&znrzmmmfrh&mmmzx^w t LT-ittt^e <ra±i-£. uj^t, 

[0112] 

C t !b*T*§ -So 
[0113] 

*mniz&zm 4 ^^^^^g^tuji^vsic ^Bfti^jji&^i? 2 <?>*&iiHjm 

Sole 4 fffi^m^fLiI^*i--5 7C^^* LTU5WT\ ^lft;^)ii:I2^^ii^ 

^cdx. &m it&wm tm 2<nmmmt<nmm&*ft±2 ztzfoizif* 7 m 2 <7> mum 
^ijRw&ig^ii^^tsct^T'is. z^fzdb. ¥Wfrmw.ffim&mt>*&%\z% & 
. c<3o«k 7 ic lt. mmi-izmi&z nrzmmmfrt>&mwims.x£ftt ixfttt^i 

[ $t bh ^ #us&-t £ tz sb <r> m.&<r> mm 

[0114] 

(3? 1 nmmmm) 

*mn<»m 1 *>#IStefl3J|g»c#S#4$#^Hfc:ooT * SI ( a ) J&v ( b ) 
[0115] 

SI (a) li. *¥£W<nm 1 <nmMMmizi&z¥&fcnm<nffi&*:^m&MmmX'$> 
•5. 



I V 1 1 V J 

13 i ( a ) ic^-t j: 7 ic is v >mm i ±ic ai? i <n&mm 2 frBi&z nxa 0 » m 
m 1 <r>mmm 2*\z&m 1 <r>;< >) -r * 9 >\,m3 2>Tm<nM%zmT'&zm 1 ^ie*a4 

fiK2*lTv^ 0 IS 1 c^lfe^^ 2 &c*li? 1 <7>M4 <?> ±.\z\t. ^H^^it^Kih-t -S&IClftjt 
Jl 5 Jkum 2 <7)*&« 6 &*|iWlcfli>/££ fix v^ 0 c^iilc, & It I9j it HI 5 Jk V% 2 com 

mm 6 j: 9 % z&mm vm&z *itu& 0 

[0117] 

4&mffi±m5 JkU% 2<r)&&m6 Icti. m 1 <r>mm4 icIJitS t^T*-^ 6 a 
Wf&2tLT\^Z> tn\z, 12<7)iS16 lci2. t^-F*-^ 6 a Ic II & PE&dt 6 b 
Jf^^tlTV^. C <?> «fc 7 1C . lf7*-*6 a&7EHf6 b *9ft*7'i7*i' , 7y> 
Sift ill t t£%> DflgP 6 c &Mt&£ *lTi^&, ^7*-i6 a&^ieil6 ba, Jl^ 

<7) ') y 7 7 7 -f X -y ^> 7f$if . 7- v >- > 7t$'^T. &C*ift#f$ftT^ffl^T . t** T 

;u ^ 7y >@r3,$v» ( fcTT*-* 6 a & VBB*ft« ebi^^B^e c) *Jf$J*-T SXgic 
«fc o Tff^/^T- § 4 . %ts. — KSlkl. tr t*- * 6 a *»4feizJK/ft$ tifcguc. ( N u 

6 b jb*ff;>/£3 tiZftifc < fflv^ib tlT v*£. 
[01 18] 

DO g|5 6 c<7>effilcii. ^IIMfflisR^^ (PVD : physical vapor deposition) 
&klC<fcoT. % 2<?>'* >) T J 9 >\,mt LX<F>&mit^1fam7 t)*Mf$.2tlX\,^Zo ZZX 

mit^mm7 It. ^Iimtlfi!<*^<50ft!llc. JK^Jg/££>i (AL D : atomic layer deposit 
ion) . XUfb^m+a^^vS ( C V D : cemical vapor deposition) & k<7>/£m?j v£lc J: 

[0119] 

2 <btc. ^Wft^Jg 7 <7>±.\z It. QDSP6 c £lHlg**tItf>&£n* C k 3 tlfcH 

2 <o BB«ft 8 £ tlTv^S . ft**, 3? 2 <7>Ir2iH8 co^^'A lililT<7>i§ 0 £ -f 

. ^tJUft^flSI 7 *>±ic. WlIMfflflK**t «k 9 . fly- HH^J^^Lfc^fC i£fly- 

\*m-zm\zm^tzmibr> % \z * v . on as 6 tmzm 2 <7>&mm 6 <r>mm^ik 

tl?i7 \zMm-£mJ&-t Z . Mv^T. ffc^l&ftffiffJg C CMP : chemical mechanical polis 
hing) vJlc J: *> . fljg ic *j It 4 DO g& 6 c <F> ft % \z Bi& 2 fix v^S Uft &l9\-X m 2 o&mm 

6 <7>±.\zbi&$ nx^zffiftt&mit&wm i izisa- zmme c <?> ft m fe^tzig 
e 2 ^iea 8 ^-gUT-^-s trT 7 7comiih*mm\zrtf&2 nx 05 , ^*>. &2<*>ie» 
zmi&Lxfr^it^Wiwmmzxn-mnmft-zm*) MLxiT%~> z t\z * ox^iiieM 

[0120] 

=>y\£<tm. xitzn>b<nm%m*&t>itx%zmmm%£<?>mmm*:m^zt*^. & 
mm±m5 it. m 1 ^12^4 wiiK^2wiii6 ^ic^mi-^ :t?Kit4i§tt 

[0121] 

!B 2 *>E*ft8 Lfc^tc. S «bfc±JSK*ft*0^-rsX5glci?v^T. Jfif 4 0 0t 

[0122] 



^ISft^-^ffi 7 <7>ffi|J?tt. 6 5 n mlttt^^ttSSff^i&^T&ttti:. & n m- 3 0 
n m £ ft -5> J: 7 lcJfi?/&£ ft £ fc J: o. * . 4 5 n m1ttft*>¥a*#!S«*>*£-?* ft tt\ 
j?<T^feJ:^ 1 5 nmWTlct^^Wft^S £: ^PJ 2 ft & . £ JI ft $7 7 

[0123] 

< tt. S2^ffii8^HJ: LTtJ. IXUi^ (itlfS^H, ffc H £ - S£ # 

[ 0 1 2 4] 
[0125] 

m 2 <r>>* ') t > 9 >vm t LT<?>&m<t-&wm 7 ^2^>iii6^i^t 

M 7 i: & 2 6 Affile [s]-<5D7Cffia»#£E ti^T, &JRffc£-ifaffi8 7 tI2 

iii6 i: <7)mm j &t)*mm®\zfa±.'t ^nft^-^^7 t n 2 ^^tfg 6 t <?> 

Ji^-ffilc|B]-tf0 7C^6^ai--5 - i: \z «fc 0 » ^Hfb^-^JIi <^^fe^^ 6 co Affile ff2 

*£-**Rnc * ^IBft^JK 7 i:!2 <r>&mm 6 i: *> IfL ffi T *S a* # * S . 3 *UC =k 9 

[0126] 

C :T\ *35ffeJ&«ICi*v>T l± » m 2 <7>*&*§Jgl 6 HT> HI ( b ) \z9jk-ftt'$l& *) ft 

2 <vmmm 6 A&m^z £ & v*. -tft^*>. 2 <Jo^^fli 6 a t na, ^>';n>^ 

^ntlT'i>oTiJ:ia, x^>ifl!ftlcT^$*ifcSOD (spin on dielectric) 
[0127] 

C<o*^fc. SI ( b ) \z^-f £ 7 &JHffc£-^fli 7 t LT^Mfbfll JA^ffluS 
[0 1 2 8] 

Z<?> J:7lC-r S £ . &mit^mm 7 i: LTW^lltl 7Atl2 <7>*fe*i)jl 6UX^ 

gi 2 <7>*&ifiJg 6 a t <F>m&mizm-<r>7tmT'$>z>mmti*w&-t h<r>x~. &mit&vtim 1 £ 
m 2 <7>%&mm6 £<r>m-tM\zm-^>7tmi} t wuL^^M'tizit^x . &mitt>mmi tm 

[0129] 
[0130] 

S#«»c tts ^W^ft^ 7 A<7>^Wlc tt. =?■ 9 —'J i\ (Ti) . ^^n^^A (Zr) 

x ^\ 7 — 7 a (Hf) . 9 y 9 >i (Ta) » - * V u (Nb) . ?>^^t> (W) . 

+ i? l*. (V) . •7*t > > (Mo) . ^^^^^ (R U ) . ^^i-ou (Os) . 

n>--^^ (Rh) . -i x t7 u (I r) . ^-^x^A (Pd)\ Xli^'^^-^ (P t) ^ 

m^^ Z £ 

[0131] 

£ <b ic iff * L < li . * 9 u (Ti) » x >i 3 =. ^ A (Zr) > ^ 7 =. *y u (Hf) 
. 9 > ? * (Ta) . —*\£*?u (Nb) . XlJ?>rx^> (W) ftir^^JS^fflv^S 



[0132] 

Tv^i^T^oTt, Ii^ttyl2^^il6 AlcrtLT, £JS W. itB 7 A t fa] X 
[0133] 

w -Liana l j: •? tc. ^b^h 1 (nmrnrimiz ut« g2^A' 1 j 7 >y4itiT 

[0134] 

i: i£*il<^-gUT* S tf T" "7* 7 n§y> ^ >^3t^^ffl L tin"?!) o 

Tt, HUM Is] *f <?> #] HI £ # £ - So 
[0135] 

cm 2 <r)mmr*m) 

[0136] 

132 (a) a. ^mn<^m 2 <nmmmm\zi^h^mwmwcom^^'tm^mmmx'S> 

\^Zt\zLX. lUTTMi. m 1 ^HJte^flgfcS^S^^+'l^fclft^-tS. 132 (a 

) &v(b) Xlt. (31 (a) (b) JcfcltS«J5RgP^ fcftifi-tsSU^k: ttle]-^^ 

[0137] 

3? 2 <r>mumm t m 1 <?>^mmmt i}*m*z&i*. % 2 co^mm e Ru^mit^mm 7 

[0138] 

i-&^*>. Mttfclcii. 13 2 ( a ) RV ( b ) lZ7jk~t 7 lc . 12 <o^«E0flgfc:fflu s 

>iffi'StcTB^5tlfcS0D (spin on dielectric) iT'fcoTtivn 
[0139] 

C^Jt^tc. 0 2 ( b ) \z^~t «fc 7 ^Hftl^fS 7 t LT^ISSHtlBS 7B%fflv^ 
[0140] 

C^J:7lci--5t. ^Jgffc^lK 7 i: LX<n^mm<tm 7 B t!2 <o*fe*iJS 6 t LTO 

m 2 ^oife^^ 6 b t <r>m^mizm— ^Ttrnx^^wtm^wu-t *><r>x. &mit^mwk 7 1 

[0141] 
[0142] 

%r=.. ^mmitm7 b u crn . v >i^-^u (Zr) . >w 

- -7 A (Hf) . 7 > 7 * (Ta) . - * tr *7 A (Nb) . ?>rxr> (W) . S> 
"7 A (V) . t 'J > (Mo) x lir — O U (Ru) . tA;--)/, (Os) » n ^ *7 
u (Rh) . ^ ')y'9^ (I r) » '<7i")z, (Pd) . Xli7'^^-^ (P t) ^fflv^s 



2 >b ic $f £ L < 12 . >*+*J*?u ( V ) . t M ^ ^ > (Mo) . ;u ^ ^ ^ (Ru) » * 
( O S ) . Dy-)i, (Rh) . ') y^A (I r) . A'^y^A (Pd) . X 
li y 7 f t ( P t ) iir^fflv^Uu. z<d &7\z-t Z> t . &it2iiXh&n.i±ti*±% 
< ^-bft&v^ (jfcj&tft*»/h3 v>) f-tf>. {ft»#t*>3? 2»'<'J7>J *J8fciJ2i£-** Z tf 

[0144] 

132 (b) tz&mmitm 7 &(n&mi)* z >b\zmit. ikit. x\i^ -i n 
Ti^i^ioT^ mmtt&ttm 2 <r>mmm6 bicwlt, £«gHbBi 7 b t i^x 

[0145] 

W±aftflH Lf-ck 7 IC. *#&Bfl<7)|j| 2 <^H«EJ^flglc J: * . fg 2 <T> >* <) T > 9 Jl i& £ L X 

ftmw.*mn~t z z t &xs 

[0146] 

cm 3 <7>mmr*m) 

[0147] 

H3 (a) *&w<nm 3 <r>mmmmc{&&¥&itmw.<nmm**+^&ttffi®^s> 
ho &*r. i?3 ^nM^x-a. m i <7>mmmm£ nm-tz sb^h* j e<nw.w*w *> % 

\^ztlzLX. ttTTIi, M 1 <f>HSteJ&ll8i:K5r* j£ * + /& k: tft HH -* -6 . * is . 13 3 (a 
) JkU ( b ) X\t. 13 1 ( a ) ( b ) JctettSffifiKSP^fc^ii-rsgP^lcttlqJ-^^F 

[0148] 

m 3 ^mmmmtm 1 ommnzmt % 2<ommm 6 7 

[0149] 

*> x SttHSlc 12. 13 3 ( a ) RU ( b ) lc^"t «fc 7 (c . S3 <7>^fi£ff^tc ffl u S 
$2^)^II6Ci:U, ^M3>®HbH. x ziyWcit-? vitm. is V ^ ^WHttiikitfBk 

\ZTmi&2 firzmx-3h -> X t £ L . ^^>i^aicTM3ftfcS0D (spin on die I 
ect r ic) IfioTU^. 
[0150] 

z<nm^\z, H3 (b) ic^i-*7ic. &mit-&%om 1 1 Lx&mtkitm i c sm^z 

Z t I Lv>. 
[0151] 

cc7>j:7tci-€»i:. &«MHbi8& 7 c\z itskMfrWU l, 12 ^ife^fli 6 c iz itmrnm* 

*) # Sit^&jH^T is ') =i > ft*Sat5. fcHifl i: x y = > t 12 » 5v*ic 4 fiE<7>«T#liI * 

<of 4 ^js^fb/m 7cti2 <?>®>mm 6 c fc^m^tt^ii^-t*. 

[0152] 

$ ^icSf £ L < 12. & IB 7 t LT^Jl^fb^ 7C*fflv^*^fc. S2 <^^f# 

I6CUT> x =3 >iefb)^fbK. > = > j^fb^fbK. >- =j >^<b)^fb^fb^, ^ 

[0153] 

Cc?>=):7JC-r^i:. HuiE LfcS&*tt*6lJ:2 ^ -6 H ^ \z 1]U x. X . &m<t£W)m 7 tLX 

cD&m&itm 7 c t m 2 <?>mmm 6ut^i 2<»mmm & c tcom&m\zm-7tmxah 
ztkm^wtE-tzox-. &mit£rwm7 1% 2 cot&mme t <r>m-&mizm-<oitmt)*f?te 



u'd.v^piw^t x v Mz: im il-i □ r&z ( <~ t*i <l /pc wi&c u <_ ^ en im ts i°j x ^ o o 

#'2-*>tt*«6 C •> ft-5i§-£ica, *«Jga&3i£*£i£0- i: LTv**fc 

[0154] 
[0155] 

* fz. &mtii{tf& 7 C <n&m\z tt . * ? ^7 (Ti) . x * n -7 u (Zr) . ^ 7 

- 7 ,u (Hf) . 9 > 9 >l ( T a ) » - * ^ 7 A ( N b ) . ?>rxf> (W) » >* + V 

7 A ( V ) » t 7 T y (Mo) » & t - 7 U ( R u ) * tX;--)/, (Os) . n 7 

A (Rh) » ^'Jy^A (I r) , >*?i>"?u ( P d ) . Xtt^^ff (P t) ^ ffl £ 

[0156] 

3<blc(ff*L<a. &ft£ ftT ^ttfiJ/C^'J^ ft&W^lffo* Uv^. 
[0157] 

ft fe. 13 3 ( b ) \Z yfk L fc&JR^ffcffiS 7 C^)^ift^ ictfcft* gfb. XU *r <\ ft 2 *l 
ToSf^T'i)oTt, &f?l£#frli? 2 <7>*fc*i/]I 6 C icfr LT, 4«jMftl 7 C i: X 

[0158] 
[0159] 

&t\ *¥zw<nm4 v>mmr*m\z&z>^wmw.\z^\^x . 04 (a) (b) 
■a l ft &*«biinHi-'5. 

[0160] 

El 4 (a) a. *IBI1<?)14 <^!|]S£^flgIc^-6^4p^^g<50J|ijS^^-tS^BffflEI-e^ 

So ft*?, m 4 ^mmmmx'it. m 1 <nmmMmtnm-t <7>m.w-&&>) m$ % 
u:ti:iT, wTx-a. a? 1 wmMmmtm* z&**'bizmw-t z>* ft**. 134 (a 

) JftV ( b ) -etiU 0 1 ( a ) ( b ) »cfcl*S«i£gp#fc#ffi^*gP#k:ttlg]-<*># 

[0161] 

134 (a) JkU (b) \z^~t &i\z. 14 w||«[r^i:ffli^^2 *>*feifiJ£ 6DHT 

OD (spin on dielectric) iT'ioTUi 1 . 
[0162] 

Z<7)M&IZ. 13 4 (b) lC^-f«k7»C. ^mit^mm 7 t LT^«V Itm 7 D^fflv^ 
-Set jb*£F S Lu. 
[0163] 

C<Ocfc7lc-t&i:. ^it itm 7 D\z ax 'J =i y L , % 2 <7>*&*iJjI 6 Dtllt 

ffiJR.k 0 ft Si§^ ( x 'J 3>^#f L^^^HiJ: 0 ft3*&ifS)!l) ^Pfc^Tx ziyfrW 

^)S2 ^^fe^fll 6 D fc<7>}g£-BlCim-7CfSiT-£>3 ^ * ( x V =» > ) ^fttS^T\ & 

mit-&mm7 tm 2 <^m.mme t^m^mizm-^Ttm^wuL^^m^^zit^x . &m 



ilp f-!/ac / ^- ^ ^ ^^c^n* u c ^iii^ ixw-mmn^ »>-i u jx v « o . s > ^ )z\ j iuj x 

#*«^*0j£L*-f v>fc#>lc. ^JiftS-^JK 7 i: 3? 2 116 t<n&m&lt2 h Ic |S] 

If 4. 12^)l6ii6 D***ISJS«k 0 'J 33 > * L * v>1r»Jg * 

ic 4 fiffi^mTfLii^*f-^7c*T-*> 0 . &**s n^-fv^. z<nrztb. &mmt 

[0164] 

£ . £f» * itm 7 D<?)^J1 IC tt. * 9 U ( T i ) . y'^-^A ( Z r ) » ^ 

7 ^ ^ ,u (Hf) . 9 y 9 >i ( T a ) . - * e -7 a (Nb) . 9 y *r^n-y (W) . '< + 

ist> u (V) » ^ M -f T y (Mo) , Jl^r — O u ( R u ) „ t^^-OA (Os) s Dy 

(Rh) . -f V x *7 ^ (I r) . A-^-^i, (Pd) . X 12 7' 7 ^ (Pt) * ffl u 

[0165] 

3 L < HU ^ -f ft 3 tlT tifcifttft^O/M *&JS*fflu5 t J: 

[0166] 

tais. 134 (b) ic^Lfc&JRgftlg 7 D<*> <b Ic , gffc. XttUHfcStt 

a * nic m c 4:^^15. 

[0167] 

tiJiMBfl Lfcj: 7 ic, *%Bfl^^4 ^>mm.r^m\c i2WA'ij 7 >?^ii:LT 

#^I^Ilf 4 Z i: fc*T'S 
[0168] 

(^5 <r>mmmm 

WT> *f&BH^m 5 <7>H$^flIlc-&£¥*it#^IHlc out » EI 5 L **»«biiHflf 

^ztizLx. virx-it. m 1 <7>mmmmtm% >bizmn ■? 5. ms-c-ii 

[0169] 

H 5 ic^f J: 7 ic x m 5 <7>mmftZmiz&2>¥mi¥mMl*. %2<r>>**)~r * 9 >imt LT 

. &«ft3-8jffii 7 t . m&mit^wm 1 <?>±.izj&t&$nrz 1 wiu_htfo^«^#t?^ 9 1 * 

m^X^ifklzn ®U>*& 9 . Z<r> fclz is , W±com 1 ~H4 wHttiti^oTvi 
■5. 

[0170] 

ft & 

[0171] 

z <?> j; 7 ic . n 5 <7>nmft}m\z * * t . ^wbi * o ^+ixf wic^v^itficm^^f-^^w 

fb^^^7^^ffllc. g^^Bfb^^^ 7 «fc 0 ^(ftfi^'Sr^JlK. Xttx ^n^&^^/ift: 
^■W^J: ^) %Zg>mm-&Mf£t Z> Z £ ic * ») . ^«fb^^JS^*JBJR%^ 2 ')T>? 

LTffli^I 1 -14 ^USSfl^telcit^T. ^ 5 <?> mWmmiz is It h % 2<F>>* ') T 
> 9 >imit&&til<7>^ >) T * 9 >im-&&1&-tZ Z t t)*T'B Z>« 
[0172] 

Z CT's 1 !llU±<30^Jl^#tf JS 9 ^^^f--g»^ISlc ttx ^57^-7^ (Ti) » 5^* 3 
-9^ (Zr) . ^7z7i, (Hf) . 9 > 9 * (Ta) . - * e a (Nb) . 9 y 7 
X ^ > (W) , ^ + i^7i» (V) . (Mo) . ^fz-)A (Ru) . 

(Os) . Dy*9i, (Rh) » 4*)V*7U (I r) . ^* 9 t> u (Pd) . Xli^^ 



'f V VI t J 7L m v * «- cK V * o |7'J X_ IdL v / y / >H/ntlL\1^^ i O V /I ii * t 111; k <3T> V x 

*f-^i,tf)ltj&Kli 7 . 5 ( M n • cm) T^l . 4 'i ^^^<50lt»K« 6 . 5 ( M ft 

• cm) T'ili. 

[0173] 

» * tf> & J» ic tt . >* + *J*7 u (V) . (Mo) . >i -f- - O U ( R u ) . ir * 

$ u (Os) » a x* u (Rh) » "J ¥ * U (I r) . >^ => V? U (Pd) » X 12 

v => * + (p t) &t*fflu4ij:v>. m*-\t. >i t -o umitmnit&tniz 3 5 (a a 

• cm) X3h*) . A >) >' O u m it m^tt^ tn.lt 3 0 (m ft • cm) XZ>h« ZtLhn&m 

[0174] 

UiWJi<?5^ia^#tfl8l9 ^«^-t-S^«ft^^^ i: L T ft 18 % ffl S if 

itr. f^4Btcil, f?-^ (Ti) . 9 is 9 ji ( T a ) x * =» - ^ ^ (Zr) . - * 
A (Nb) » >sv - u (Hf) . X\* 9 y 7*t> (W) ^ir^fflv^iiv^ flj 

xii. * 9 ^mitm <yyitntfnt 25 (<uft - cm) ? > ? a, m itm <r> its is a 1 

3 0 ( m ft • c m) T*>*. dtfb^&JBfcfflv^fc. &J||gffcJg^JfcJB;#i**'h3 v**>? 
[0175] 

*nstefl3.isiic*?w-t . ^Bft-s-^ig 7 *>*&«gffci8<k *> e>iz\*. ®2^iii6 

LT^^Wfb-^^^7 fci2^)|fii)l6 fc<?>ffi#te;b*^o#JiBa»fc1r-f *fI*Ktt 
[0176] 

*mffi.Mm\z*>^x . &m<t&wm7 h*&m&<tm<7>M&\t. m 2 ^^mme t Lxm 

2 <r>mmmmiz^L tz%2 <?>m®m 6 B&m^z z t\z * •? . i2WA* l j7>^nitL 

T^^f»fb^-^^7 i: 1 2 <7>*fe*t§l 6 ^>S#'t±^Mv^#Jl@e^^%f S ft fll*tt*>RV*¥ 
[0177] 

*h*j&j»icjsv*t, &m<£&mm 7 t^m^kitm^m^it. m 2 ^mmm 6 t lti 

3 nmmmmizfjkLrzm 2 ^mmm 6 c -zm^ z z tizz *) . m 2 <r>>* t > 9 ^ jg t l 

[0 1 7 8] 

**iMflinc:fe?^T s ^«f^»ii 7 **^«^r + itmoM&it. m 2 <7>mmm 6 1 lx 
14 crymmnmiz^Ltzm 2 v>%&mm 6 D*fflv^« c t \z* 0 , m 2 

[0179] 

W±!fcBfl Lfe«k •? ic. *5£W<7>m 5 <?>HSlE0«lc «k S t . &&tHX$> o T . fio. S# 

[0180] 

(16 <7>H«E^flg) 

. m 5 iz&i'tzffifS.Mfttnm-? z>%t>3t\z\$m-<r>ft^-*:tt ltv^ 0 

[0181] 



l o ZTtm&'Jrtc < 1 1 l o£#A,T-u.s;£u:!Hf o » d*>j&ic*?i*T , 3? 

[0182] 

ti3<?)iii i o t nmmtevn^. z^rzdb. ■mm j &*ft±.$i±zrzdb\zmH-?zm 

Z<n&mWL 1 0 t &mittrmm 7 t <n®.&^teik<n S &WL*m±2 tt£ ztfrT-BZ. 
[0183] 

Lfc**oT. BUiGLfcfH 1 4 coHife^T^ L £3? 2 <^*feiSIS 6 i: ffc^lg 7 

fc«oaiA^-*>-&i:ii3Hi<?>ifflA-&fe-e:*ii3a-r*fc*>ictt» 3? 2 m t > ? ^ /g^^^i- & 
^mit^mm 7 izm&-tzt&®m*m 3 1 0 t lt at^-ma: «t < . 

[0184] 

H6TI1 1 «W±^^«^#t?^ 9 ^ff^^nTv^l^fe^^tlTv^^, 1 
[0185] 

Vi±.<r> <fe 7 ic . ilLfcl 1 -3? 4 ^HMflgT-^ l£3? 2 <^^^fli 6 t^BYb^^fli 

7t<r)U&£tfr^tmn<nm&£;h*k'km5i-?z>&7\z, 13 1 0 -zmn-tz z 

[0186] 

7 <7>Hfiteff2flI) 

c ) *#aa L*6*«biiB^-r^ 0 

[0187] 

EI 7 ( a ) - ( c ) tt, *¥£Bn<r>m 7 <7>mifeMm\z&Z> #i*tf^ll<*> filial* ^i"?? 
[0188] 

EI 7 ( a ) «fc 7 C x n >^#t 1 ±ic* 1 <7>*&SiH 2 ^ff^L^^Jc. =£3? 1 

<7>mmm2 *izm 1 v t * 9 ;ngi3 **-*--5TJB*>i0E*fe-?*><5fi 1 ^se*i4 

o ® 1 <Dmmm2jkum 1 comm4 co±.iz. m^^m^m^-t ^>^w.m±m 5 &^3? 2 <r> 

[0189] 

iXic &mi%it/si 5 ^vsr 2 <^i£«^ 6 \z. mi <r>mi&4 \z3m-tz *t 6 a * 

Wif&-?Z> tniz. m2<7)$Lmm6 \z. fcT7**-;u 6 a Jcilii-t4S*ftai 6 b ^ff^^i-S, 
C <7) J; 7 lc L T , tr T * — ^ 6 a & VfiBi» & 6 b <fc 9 £ S ^ ^ 7* ^ r ^ EJftl flt i: * * 
DflgP6 c *Mt4. St is* fcf-r*-^ 6 a j&VBe»iS6 b M)*d<7) -J V 7 => "7 JJffi 
, x v *y rtftffi. t v > > r}$»f , & vifci*f*ftr£J!!wT . t * >£ftftjJi ( 
bf T*-it 6 a &VBE*ft»6 bck^^-SlMIgpec) £ fl? « "* S I =f§ ic «k otf^T-^. 
— Jfttc. tfT *- * 6 a ^5tlcff2/£ L fc^lc. ie|i|vt ( h> u > ^) 6b$)fMt5 

[0190] 

iXic, EI 7 ( b ) ic^i-J: 7 ic . Dflg|5 6 c <7>flgBfc#tf 31 2 ^^fe^^ 6 co±lc. ^11^ 
MS (PVD : physical vapor deposition) & iric=):o-r. S2»'< , )7>HR 

t LT<7>^JiHfc£-^®i 7 tr^ts. ^Hfb^-^fli 7 at. 3? 2 <t>*&*isi 6 

■t-STc^^^^ < ^10^^^!^^, * rz. ^mit^mm 7 it. m 2 <v&mm 6 



|uj x C li « ^ H ^ ^ C iJ L ^ v g , cK x az:/^ ILD f/J/K / frdL . -X/J *-'3L X V TH / "J^C ^ ^ \U1* 

IC. JK^Hfifc^vS (ALD : atomic layer deposition) . X It Yb^M*Bfifc^v£ (CVD 
: chemical vapor deposition) & ir <7)>£J17jv£ lc <k 0 ff^t" tl tf <k „ 
[0191] 

ftlc. 13 7 (c) ic^-t£7lc. ^Bfb^-^^ 7 cd±iz. ^Ilfvffiffcjlvilc <k »K Ifflv 
- Kl^ff^ Ltzmz . > — K Ji Affile ffi v*fc Mdb~> B lc <k 0 , Dflg|56 c t* 
fcitici? 2 6 ^SiS^#*l7 <k 7 lc|fllg£Jfi>j£-t -5. 5rfe. Ifflx - K H ti 

L4j & < ir^ckv^, ^v^T. ft^lifJfiffigl C CMP : chemical mechanical pol ishing 

) vjic j: *) . mmizm-r zm^6 cnnwuzwtf&znx^z^ftvi^xm 2 n&mm e <r> 
jiicff^^^ nx^zffiftt . &m<t^wm7 \z & it -5 oa 6 c ^rtPj^gs^HMfrT-m 2 ^ 

SfeifiJS 6 <50±lcfl$/£3 ttTU£g&#^5JFig|&£-f C*llc<k9. 0 7 (c) \z^~t & 7 
lc. ^ 2 <7)lfiH 8 &c*l? 2 <7>K*& 8 <7>-g&T-£>£ tr t 7* 7 <?> M ?j ^ [b] B# |c "t 3, & 
^ 2 <50|fi*l 8 IS . trT-7 7*\ JUi C tl-bM^^v^-f tl^T-*>tllJ «k v>. 

iiT^IEHi'MJiii. c z Xlt . T'aT^ 5^vy >itfflufcf ^icou 

Tt&flBLfcfc*. y> 5^7y>f tfflv^f pT*>-3ti J: < , Z <JO M n It Br2*S t 
<7)-gfcT-£>£ tr-r 7" 7 irk ii*3zKlzftZi&2 fi 5 . 
[0192] 

=> y&itm. xitzn*<vm*m*&t>itT%zmmm%k<7>mmm-£m^zk&\,^ % 
mm±mb\t. mi <r>&m4 om^m 2<7>mmm6 *iz&m-tzz k*m±.-t %m%*^ 

[0193] 

m 2 <7>mmm 6 iz it. y x ^ywtit^ v<tm* > '> ^^WHttkitm. 
^ >) n ymitm. xit^mm * i %zmum*m^Zo zn^comn. it^m,n^M^\z 

TftZl&Z tirzmT'Jh o T <k v* L . x tf > M fli v£ lc T ff^^ £ tl S O D (spin on dielec 
trie) iT'f.oT^.kv^ 
[0194] 

zrz. &mit&wm7 *ffif&-? z&mizit. m®k&&m*m^ z k <k^ 0 ztiicio. 

If 2 <7>ie^ 8 *fttf& t fzgetc s 2 ^lc±HKH£ft^-t&ISlc£>^T. * ^ 4 0 0 t 
BU^^ia^^x. *i£ ;b*. *Mi«aaic =k o T&mit&Wjm 7 ij^^-t Z z k ti^v^ Lfz 
ij^X, <I fitter if #II^ilT§ ^.o 
[0195] 

* S2<?)A' 1 j7>^HgJ: LT^^firk^^lK 7 ?r ^ ¥i» ^ lc ffl 3A if 
&mit^Wim 7 <7>mmit. 6 5 nm-&n<^^i|#:^^^lt-^T-^tl«. &nm~ 3 0 
nmi*5J:7lcr^^n4 tJ:v\ S/i. 4 5 n m -ft<7) ¥ if # £1 1: <?> if ^T'^ntJ . 
j?<T^fc=k^- 1 5 n m^TlC-t &<&Wfr3hZ k^-mZtlZo % fz . ^Wft^-^^7^^ 

mil '&it m&iz m c x &m \zmmit~t % k & ^ „ 

[0196] 

^ 2 ^ie^ 8 i: LTli. bu ^ ^> ^1 <^> M lc . £t . X It £ & tr^ «tft 

^l^fflv^i: iu. <k 7 iz-tZ k . ^mW>m*Wtl&X % h <, 2«blC$fi;L 

< li. m 2 <?>mm 8 <?)W# t LTU. HaJXli^£-f& (M* k L. ffe<^^«^-gP# 

*-t-5>^-^) fflv^Uvi, C<?> =k 7 ici"^, i: . X N T-fil&jTt^^fSBe^^^-r-S^ 

[0197] 

'5r<i:tlo^^•t?flick•) ^^^JBfL^-^fli 7 £ L T i> * ^tc ^> . z ^» =k 7 

ic-t^, , ^Wfb^^/^ 7 fc^2 <?>mmm 6 t^mnffllcii[Bj-7£l^^^?i't6^T'. ^ 

mit€>mm7 km 2 <7>®.mm6 k^m^mizm-^Ttm^w^L^^m^izit^x . &m 



t? 2 ^hjh 6 <7>mm\zmf£-t & m\z . m-TtM^wu-t z z t \z & *) fim-z a 

[0198] 

^Hfife^flSlcfcwT. &«ffc-&*SJg 7 ft ffil <fc 0 ^ li, 12^)^1)16 

tLTll ^USteJ^flgJC^ 2 c7>^^^ 6 A^fflv^ C i: Ic J: *) . m 2 <r> 'J t > 9 

Jimt LTcn&mit&ynm i 1 m 2 <»$&mm e t^&m&frm^&mmm*^^- *fswtt 

[0199] 

2 commmmiz^ l tzm 2 <^mmm 6 B^m^z z t ic * *) s m 2 t > ? >vm t l 
mftmw.-zmm.-t % z t b*x% 

[ 0 2 0 0 ] 

3 <?)5tMWtm\z^ l rzm 2 <?>$&mm 6 c * c t ic * »k m 2 *>^- t > 9 >^m t l 
T^^sfb^-^^ 7 tm2 <vmmm 6 t<^s#tt^^v^n@e^^*i-^fifi'i±<^^v^ 

iif££tS^S|-t 3 Z tfrT'B Zo 
[ 0 2 0 1 ] 

» 4 & ^MftZfiBlz yjk L fell 2 <7>!fe*iJBI 6 Dtfflv^ C tic j: ►) , Iff 2 co ,1 7 > 9 >i m t 
[ 0 2 0 2 ] 

[ 0 2 0 3 ] 

tie***) — g&^*>* ^r^7 rvMi&z nzis > r>i 5^7y >$§is^ff m l rzM-&x<h^ 

[ 0 2 0 4 ] 

(18^)^.1) 

WT, *f&Hfl<^m8^Hfife^nBtc^5^i?*^E<?)«l3S^«»c-DV^T. 18 (a) &V 
( b ) M Vic 0 9 ( a ) JkU ( b ) * # »B L £ a* -b ifcHH -* -6 . 
[ 0 2 0 5 ] 

0 8(a) & V ( b ) fVC H9 (a) TkU (b) U> *^Bfl<^m 8 ^HSfcff^MBc ilS 
^*P#HiE<?>flaiii^«%^-tSa5X5gBfffll2lT*>S. 18 (a) Jku (b) Mvic 

13 9 ( a ) JkU ( b ) T* It . Btiili Lfc® 7 ( a ) ~ ( c ) ic jj It & «ii "t £ S£ 

[ 0 2 0 6 ] 

EI 8 ( a ) IC^-T «k 7 ic > 1 _hlc|? 1 <?>*fe^^ 2 ^ff^^Lfc^fc. 1 

2 4>tcm 1 ') T > 9 >im 3 S TIi^«HiB»T**m 1 <^S«i4 ^ff^fi^ 

=5:fe. ^ 'J 3 >^^x 1 ±ic tt. a^LTv^^h ^^y-^^ftir^iSdiiTv^ 
. I1<?)I61I8 2SVI1^SI4<?)±1:, ^<?> JEfC^ t 4 flSK^X^ 5 Jk v% 2 <r> 

mmm6-&MizMf£-tz. z^&^izlt. ^m.m±m5Rum 2^mmme * 9 

[ 0 2 0 7 ] 

J^IC J^mKX^ 5 &V3? 2 <?)^iS^ 6 ic. Il<^iei4lcIitSi^T*-^6 



C <D J: 7 tc L T . tf7*-*6ajS ^K^^ 6 b J: r a 7 ;^7y > t ft £ 

0S6ctWtS. ft H » tr t * - 6 a & VK» 31 6 b tt . MI ft <z> ') v r ^ -7 1 tZ'ffi 

tTT*-* 6 a&Vfi»l6 biOft-SGflg&ec) ^ff^^i-^X^lC J: oTff^T'tS. 
ftfe. -ASIC tri**-^ 6 a fcftlcf&ifc Lfc&lc, E/fcftSI ( h u > 6b^Wt5 

[ 0 2 0 8 ] 

iXlc. 08 (b) ic^-f * 7 tc . BUSS 6 c tf>rtg|5*^tyfl? 2 *>&«J8 6 <r> Jbtc . 
ffl^Sft (PVD : physical vapor deposition) ft £ Ic J; o T . H 2 ^ 'J T > 7 ^ H 

-tSTCi^^ft <h*,lo£#t?Jl=fc > )ft&, lifc. ^Wfk-^^K 7 tt. m 2 *>&SJ£ 6 

tc , jSTJB^^vi ( A L D : atomic layer deposition) . X fcHb^M*«:ft v£ ( C V D 
: chemical vapor deposition) ft if ^/sSJUTra tc «k 9 ff*/&-t til? «k . 
[ 0 2 0 9 ] 

iXtc. 13 9 (a) tc^"tJ:7tc. ^JRfb^lg 7 *)_htc. <? <b Ic -IB W ±<^ * 
IS 9 t^iStS. 
[0210] 

/Xtc in 9 ( b ) tc^i-=fc7ic. ~mM±.<7>4tm-&&t?m9 <7>±.\z, tjiimffi^^vstc 
«k . iH>-- \ t m-&f}f&Lrzmc mm^>- \* m-%mzm^rzM#>^ b tc j: o . dd^6 c 

fctl#>&t? fcrtk: -IB W_h i?Jg 9wiffi^#^gn7 tc Jfcri*-*- & . * 

fc. iy-KItt^fL ijfttf&L ft < i: J: v*. MuT. fb^fttfliiffl 0 (CMP : chemical 
mechanical po 1 i sh i ng) vitc =fc •) . mm tc felt £ DQg& 6 c 1*3 fljtc 3 *IT v> S g&#J}l 
fr-? — «Ja±<*>£JSI**tf« 9 <7>±tcff£fi£<* tlTv^gP^- fc . ^tSfb^-^^ 7 j&U-JBlU 
±<?>^S^#ti>^ 9 tcfett€»Dflg^6 c <7>n®l<7)ffifrP19\-T-m 2 *>ijfeiSJ8& 6 *D Jb tc Jfi? £ tl 
Tv^g^tHiiit'S. ZtltcJ:*}. H9 (b) tc^-f £ 7 tc . 3? 2 8 
2 oB£*6 8 co — §£T*> -5. tTT 7 f 7 rcoM^^lBj^tc^^i-^. . ft*?. 3¥ 2 «oBe*fc 8 ti * ifi 
ftu eT7-^^. xti c ti «bM^cov^-f ti^T-*>titdr =k Zfz. It^il5 ^fl^fift L 
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